INTRODUCTION
============

With increases in human life expectancy, health policies have prioritized health promotion and disease prevention for noncommunicable diseases such as cardiovascular diseases, metabolic disorders, and cancer.[@B1] Health policies in South Korea have progressed with respect to the prevention of noncommunicable diseases, and the national health insurance system, which has covered all Koreans since 1989, provides health check-ups for secondary prevention of disease.[@B2]

Socioeconomic status is associated with health-related behaviors and disease outcomes.[@B3][@B4][@B5][@B6] In particular, it appears that socioeconomic status affects lifestyle factors such as alcohol consumption, cigarette smoking, physical exercise, and dietary patterns, which are closely related to noncommunicable diseases.[@B3][@B4][@B5] Furthermore, individuals with a low socioeconomic status are more likely to be surrounded by an unhealthy environment, and they have a higher risk for health problems such as obesity, cardiovascular disease, and cancer, resulting in poor health outcomes.[@B5][@B7][@B8] Furthermore, socioeconomic deprivation makes it difficult for those individuals to take advantage of health check-up programs because of reduced access to healthcare hospitals.[@B9][@B10][@B11]

Understanding the linkage between socioeconomic status and adherence to health check-ups would be helpful for directing health policy and distributing limited public health resources fairly and efficiently. The aim of this study was to investigate the association between socioeconomic status (household income level, occupation, and education) and adherence to health check-ups after adjusting for confounding variables in Korean individuals aged 40 years and older. In addition, we examined the association between socioeconomic status and participation in opportunistic and national health check-ups, separately.

METHODS
=======

1. Study Population
-------------------

The Korean Ministry of Health and Welfare periodically conducts the Korean National Health and Nutrition Examination Survey (KNHANES), which is a nationwide survey representing the entire Korean population. This survey includes comprehensive information on health status, health behavior, socioeconomic demographics, and laboratory tests. As the sampling units, houses were selected based on a stratified, multistage, probability-sampling design according to age, sex, and geographic area. Participants were requested to complete four types of evaluation, including a health interview, health examination, and questionnaires on health behavior and nutrition. Trained interviewers performed the health interview using face-to-face interviews at participants\' homes. Citizens could refuse to participate in this survey according to the National Health Enhancement Act. Written informed consent was provided by participants when they agreed to participate. For further research, the Korea Centers for Disease Control and Prevention obtained participants\' consent to use blood samples obtained during the health interview survey. Trained staff followed standardized steps to conduct the unified procedures. Body weight and height were measured to the nearest 0.1 kg and 0.1 cm, respectively, while participants were wearing light indoor clothes without shoes. Body mass index was calculated as the ratio of weight in kilograms to squared height in meters (kg/m^2^). Detailed information about KNHANES has been reported in a previous study.[@B12]

This study was based on data from 25,532 adults in 192 national districts obtained from the 2010--2012 KNHANES V after merging each year\'s data. Among them, 13,661 adults aged over 40 years old were included in this study. Although it might be different by inspection item in health check-ups, the recommended age for most examinations is over 40 years old. Moreover, opportunistic comprehensive health check-ups are mainly performed in middle-aged and elderly people. Individuals who did not have data regarding socioeconomic variables such as household income, occupation, education, and marital status and those who did not have information regarding the adherence to health check-ups were excluded. After these exclusions, 12,311 participants (5,288 men and 7,023 women) were included in the final analysis ([Supplementary Figure 1](#S1){ref-type="supplementary-material"}). This study was approved by the Institutional Review Board of Chungbuk National University Hospital (IRB no., CBNUH 2017-03-012) and written informed consents were obtained.

2. Definitions of Socioeconomic and Health Check-up Variables
-------------------------------------------------------------

Information on socioeconomic status and health-related behaviors was obtained from data gathered from the self-reported questionnaire administered during the interview from the relevant survey period. Men who ingested more than 7 alcoholic drinks and women who ingested more than 5 alcoholic drinks at a frequency of more than twice a week were categorized as high-risk drinkers. Individuals who smoked cigarettes during the relevant survey period were categorized as current smokers. Vigorous physical activity at least 3 days per week or moderate physical activity, including walking, at least 5 days per week was defined as regular exercise.[@B13] Daily calorie intake was monitored by 24-hour food recall and analyzed using a computer-aided nutritional analysis program (CAN-Pro ver. 3.0 software; Korean Nutrition Society, Seoul, Korea).[@B14] Participants answered an open-ended question on income: "What is your average monthly income including salaries, property income, pension, government subsidies, and allowance?" Monthly average household income was calculated by dividing total monthly house income by the number of family members. The Ministry of Health and Welfare classifies individuals into four groups (lowest, middle-lowest, middle-highest, and highest) according to monthly household income. Residential area was divided into metropolitan and other. Metropolitan residents are individuals living in in the seven largest cities (Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan) in Korea. Insurance type was categorized as national health insurance (regionally insured and workplace insured) or medical aid. Employment was classified into manual work (clerks; service and sales workers; skilled agricultural, forestry, and fishery workers; persons who operate or assemble crafts, equipment, or machines; and elementary workers), office work (general managers, government administrators, professionals, and simple office workers), and other (unemployed persons, housekeepers, and students). Educational status was classified according to duration into \<6, 6--8, 9--11, and ≥12 years. Marital status was classified into three groups: married and not separated (i.e., people who are married and live together), single (i.e., people who have not married, people who have been married but are now separated, people who were married but whose spouses passed away, and people who are divorced), and no response.

Participants answered questions regarding adherence to health check-ups, such as, "Have you undergone a health check-up within the last 2 years?" Participants who answered "yes" were further questioned about the type of health check-up they underwent. Health check-ups were additionally categorized into opportunistic and national health check-ups. Opportunistic health check-ups are screening tests for which participants pay the hospital costs for check-ups performed in private healthcare sectors such as private general hospitals, clinics, and health check-up centers, as well as in public healthcare sectors such as the Korean National Health Insurance Corporation. National health check-ups are screening tests including industry special health examinations, general health check-ups provided by the Korean National Health Insurance Corporation, and health check-ups provided by other government organizations.[@B2] Participants who answered "yes" to "Have you ever been diagnosed with any kind of cancer or malignancy in your life?" were classified as having a cancer diagnosis. Those who answered "no" were the control group. We also asked the question, "Have you ever been diagnosed with hypertension, dyslipidemia, diabetes, and cardio- or cerebrovascular diseases in your life?" Respondents who answered the question "yes" were classified as having a chronic disease, and those who answered "no" were the control group. Unanswered questions were treated as missing values in our data.

3. Statistical Analysis
-----------------------

To represent the general Korean population with minimal bias, sampling weights were applied to account for the complex sampling. All data for continuous variables are presented as means and standard errors (SEs). Data for categorical variables are presented as percentages and SEs. To compare percentages for health check-ups within 2 years according to socioeconomic status, χ^2^ tests were used. P trend for household income status ([Figure 1](#F1){ref-type="fig"}) and χ^2^ for occupational and educational status ([Figures 2](#F2){ref-type="fig"}, [3](#F3){ref-type="fig"}) were calculated by overall, opportunistic, and national check-ups in men and women. Odds ratios (ORs) and 95% confidence intervals (CIs) for health check-up performance within 2 years were calculated using weighted multivariate logistic regression analyses after adjusting for age, average monthly household income, residence, type of health insurance, occupation, education, and marital status (model 1). Next, we performed multivariate logistic regression analysis and adjusted for body mass index, daily calorie intake, smoking, alcohol use, and physical activity in addition to the variables in model 1 (model 2). Finally, the factors for chronic disease and cancer diagnosis were added to the adjusted variables of model 2 (model 3). SAS ver. 9.2 (SAS Institute Inc., Cary, NC, USA) was used to conduct statistical analyses. All statistical tests were two-tailed, and statistical significance was determined at P\<0.05.

RESULTS
=======

Subject characteristics are summarized in [Table 1](#T1){ref-type="table"}. The mean age was 54.8 years for men and 56.6 years for women. Rates of overall, opportunistic, and national health check-ups within 2 years were 68.1%, 7.2%, and 60.3% in men and 64.1%, 5.6%, and 58.2% in women, respectively.

[Figures 1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}, [3](#F3){ref-type="fig"} show the percentage of participants who underwent health check-ups within the previous 2 years according to socioeconomic status. The highest household income groups showed the highest percentage of adherence to overall health check-ups in both sexes (74.7% in men and 69.4% in women, P trend \<0.001 in both sexes). Furthermore, these groups underwent the highest percentage of opportunistic and national health check-ups in men (10.3% and 63.9%, P trend \<0.001 in both sexes) and the highest percentage of opportunistic health check-ups in women (9.3%, P trend \<0.001) ([Figure 1](#F1){ref-type="fig"}). Office workers underwent the highest rates of overall, opportunistic and national health check-ups in men and women (76.0%, 11.3%, and 63.9% in men and 75.8%, 8.9%, and 66.0% in women, respectively; P\<0.001, P\<0.001, and P=0.019 in men; P\<0.001, P=0.001, and P\<0.001 in women) ([Figure 2](#F2){ref-type="fig"}). The most educated individuals underwent the highest rates of overall, opportunistic, and national health check-ups in men (74.0%, 9.9%, and 63.4%, respectively; P\<0.001, P\<0.001, and P=0.142); however, in women, only overall and opportunistic health check-ups were performed most frequently in the most educated group (67.6% and 8.9%; P\<0.001 for both) ([Figure 3](#F3){ref-type="fig"}).

In [Table 2](#T2){ref-type="table"}, we present the multivariate logistic regression results for adherence to overall health check-ups after adjusting for age, body mass index, alcohol use, smoking, physical activity, daily calorie intake, average monthly household income, residence, type of health insurance, occupation, education, marital status, chronic disease, and cancer diagnosis. Compared with the lowest household income group, the ORs (95% CIs) for adherence to overall health check-ups of the highest household income group were 1.799 (1.296--2.497) in men and 1.325 (0.983--1.786) in women. Compared with manual workers, the ORs (95% CIs) of office workers were significant in both sexes: 1.431 (1.077--1.902) in men and 1.783 (1.256--2.532) in women. In addition, the ORs (95% CIs) of the most educated group (≥12 years) compared with the least educated group (\<6 years) were significant in men, but not in women: 1.488 (1.078--2.054) and 1.008 (0.696--1.461), respectively.

To further investigate the association between socioeconomic status and adherence to health check-ups, logistic regression analyses were performed after stratifying opportunistic and national health checkups according to socioeconomic status ([Tables 3](#T3){ref-type="table"}, [4](#T4){ref-type="table"}). Compared with the lowest household income group, ORs (95% CIs) for adherence to opportunistic health check-ups of the highest household income group were significantly higher (2.380 \[1.218--4.653\] in men and 4.042 \[2.239--7.297\] in women) ([Table 3](#T3){ref-type="table"}), whereas those for adherence to national health check-ups in the highest household income group were also higher (1.446 \[1.059--1.974\] in men, but not in women 1.018 \[0.772--1.343\]) in model 3 ([Table 4](#T4){ref-type="table"}). Compared with manual workers, the ORs (95% CIs) for adherence to opportunistic health check-ups for office workers were 1.393 (0.894--2.170) in men and 1.426 (0.762--2.666) in women ([Table 3](#T3){ref-type="table"}), whereas those for adherence to national health check-ups were 1.205 (0.934--1.555) in men and 1.508 (1.083--2.101) in women after being fully adjusted ([Table 4](#T4){ref-type="table"}). Furthermore, compared with the least educated group (\<6 years), the ORs for adherence to opportunistic health check-ups in the most educated group (≥12 years) were significant (2.121 \[1.142--3.936\] in men and 2.475 \[1.283--4.775\] in women) in model 3 ([Table 3](#T3){ref-type="table"}). Regarding national health check-up performance, the ORs in the most educated group (≥12 years) were 1.238 (0.899--1.705) for men and 0.725 (0.508--1.034) for women compared with the least educated group (\<6 years) in model 3 ([Table 4](#T4){ref-type="table"}).

DISCUSSION
==========

The major findings in this study were that individuals of both sexes with a higher socioeconomic status were more likely to undergo health check-ups. These findings were derived from a nationally representative sample. In particular, men with a higher income appear more likely to undergo opportunistic and national health check-ups, and women with a higher income are more likely to undergo opportunistic health check-ups. Female office workers appeared to undergo national health check-ups at a higher rate than female manual workers. Furthermore, more educated men underwent more opportunistic health check-ups and more educated women underwent more opportunistic and national health check-ups. These findings are consistent with previous studies. For instance, a Korean report indicated disparities in breast, cervical, and gastric cancer screening in low socioeconomic status groups.[@B15][@B16] Moreover, an Austrian study showed that a higher income and higher education level are predictors of adherence to health check-ups in men and women.[@B17] A European study reported that these inequalities are more prominent in countries without population-based screening programs than they are in countries with such programs.[@B18]

Noncommunicable diseases, which are lifestyle-related diseases, could be prevented by behavior modification and early detection, and therefore, screening tests are vital not only for early detection of non-communicable diseases but also as a cost-effective measure from a public health perspective.[@B1] In South Korea, there are several types of national health check-ups, programmed by age, that are provided by the National Health Insurance Corporation. General health check-ups are provided for all people over 40 years of age, including blood tests for hemoglobin levels, fasting glucose levels, lipid profile, and liver and kidney function tests; oral examinations; chest radiography; and dementia screening tests every 2 years. Cancer screening programs for five major cancers are provided nationally, including stomach cancer for all individuals aged over 40 years, liver cancer for individuals with hepatitis B or C or liver cirrhosis, colorectal cancer for individuals over 50 years, breast cancer for women over 40 years, and uterine cervical cancer for women over 30 years. The following screening methods are performed: for stomach cancer, biennial gastric endoscopy or upper gastrointestinal series; for liver cancer, annual ultrasound and serum α-fetoprotein test; for colorectal cancer, annual fecal occult blood test; for breast cancer, biennial mammography with palpation; and for uterine cervical cancer, a biennial pap smear test.[@B2] Furthermore, many private hospitals and health screening centers provide opportunistic cancer screening or health check-up programs that are easily accessible. In general, individuals willing to pay can use these programs, and they can choose the range of the screening tests.

Socioeconomic status may influence healthcare utilization in various ways. Individuals with a higher socioeconomic status have the financial leeway to easily gain access to qualified hospitals and health maintenance systems, whereas individuals with a lower socioeconomic status may have difficulty gaining access to the healthcare system due to economic barriers, informational disparity, lack of perception of need, weak support from their employer to use the healthcare system (time, expense, and transportation), and fear of additional expenses.[@B9][@B10][@B11] There are several distorted stereotypes of national health check-up programs, which might be stronger in low socioeconomic status groups. For example, "national" may be perceived as more untrustworthy than "opportunistic" programs, or the "national health check-up program" may be considered as being not for healthy people, but for people with symptoms. Such misperceptions are a barrier for low socioeconomic status groups make use of national health checkups. In addition, socioeconomic status is related to health behaviors such as physical activity, alcohol consumption, cigarette smoking, nutrition, and treatment compliance,[@B3][@B4][@B5][@B7] and many studies have demonstrated the association between socioeconomic status and disease outcomes and mortality.[@B19][@B20] It has been reported that potential cancer deaths can be reduced by over 30% by eliminating educational and racial disparities in the United States.[@B7] Korean studies have shown that education, occupation, and income level are associated with disease mortality.[@B21] Therefore, health inequality is an important social, ethical, and health issue both worldwide and in South Korea.[@B22][@B23][@B24] Encouraging health check-ups among individuals with a low socioeconomic status is a good first step to decreasing health inequality.

In the present study, the higher the income level, the higher the adherence rate of national screening in men, but there was no statistically significant difference in women. Moreover, women, but not men, with a higher education level tend to participate in national health checkups. Generally, individuals with a higher socioeconomic status are more likely to recognize the meaning of national screening, but the reason for the different results in men and women was not clear. A report from the Ministry of Gender Equality and Family suggested the gap may be explained by the greater difficulty women have to make time to participate in health check-ups due to their multidisciplinary role as a mother, wife, and worker.[@B25] Further studies are needed to elucidate the compliance of national health screening according to sex and its related factors.

The Korean government set up Health Plan 2010 and National Health Plan 2020 aimed toward achieving health equity. However, these remain in a diagnostic stage of exploring and measuring what the problems are.[@B26] Understanding the mechanism by which individuals with a low socioeconomic status experience difficulty using health check-up programs and subsequent active interventions with evidence-based policy-making and implementation are needed to reduce health inequality.[@B26] First, efforts to increase physical and economic access to health check-up programs among individuals with a low socioeconomic status must be given political and systemic consideration. Second, providing education and accurate information regarding national health check-ups to individuals with a low socioeconomic status is encouraged. Third, quality control for the health check-up programs and the referral system for those who have a newly diagnosed disease to be referred to primary healthcare centers will create a strong foundation for the post-diagnostic process of health check-ups, as well as improve satisfaction and trust among participants. Fourth, diversity cases from foreign countries, such as the WISEWOMEN project in the United States and the National Health Service Health Check Program (Putting Prevention First) in the United Kingdom, can be references for resolving health inequality issues.[@B27][@B28]

This study has several limitations that should be considered when interpreting the findings. First, this was a cross-sectional study, and thus we could not confirm whether low socioeconomic status caused low health check-up participation. Second, we could not fully exclude the effect of reporting bias, as we used data from self-reported questionnaires. As results of self-reported surveys regarding anticipated answers sorted by socially undesirable groups tend to be underestimated owing to social desirability factors, individuals that actually should have been classified as having a lower socioeconomic status might have been classified as having a higher socioeconomic status. Third, screening participation can be affected by various factors such as personal, familial, social, organizational, and cultural factors. In addition, we cannot exclude the possibility that occupational health check-ups or industrial screenings required at certain times might have had some influence on this study.[@B29] There are many hidden confounding factors that we could not consider. Fourth, our analysis combined the people who have national health insurance and those who use medical aid. Subgroup analysis or comparisons between these two groups would be helpful to assess compliance with respect to health check-ups.

Despite these limitations, to the best of our knowledge, this is the first study to examine the features of the association between socioeconomic status and adherence to opportunistic and national health check-ups in Korea. Furthermore, there are several strengths in our study. First, we applied sampling weights to all analyses to retain representativeness to the entire national Korean population while controlling for possible confounding variables. Second, health check-ups were reclassified into opportunistic and national check-ups. Third, screening participation data were limited to the last 2 years in order to investigate whether socioeconomic status was associated with recent adherence to health check-ups.

In conclusion, a higher socioeconomic status was associated with a higher participation rate in health check-ups. More efforts to identify the factors associated with disparity in adherence to health check-ups are needed. Furthermore, government interventions are vital to continue quality control of health check-up programs and follow-up measures not only for health promotion but also for equality in the distribution of limited health resources.[@B2][@B30]
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###### Supplementary Figure 1

Study population of the present study. KNHANES, Korean National Health and Nutrition Examination Survey.
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![Percentage of adherence to health check-ups according to educational status. P-values were calculated from χ^2^ tests comparing differences between groups.](kjfm-39-114-g003){#F3}

###### Characteristics of the study population

![](kjfm-39-114-i001)

Values are presented as mean±standard error or %±standard error. High-risk drinkers were defined as men who ingest more than 7 cups of alcohol and women who ingest more than 5 cups of alcohol per day at a frequency of more than twice a week. Regular physical activity is defined as vigorous-intensity activity ≥3 d/wk or moderate-intensity activity including walking ≥5 d/wk. Household income: total monthly house income/no. of family members. Chronic diseases include hypertension, dyslipidemia, diabetes, and cardio-/cerebrovascular disease. Metropolitan residents included those living in the 7 largest cities (Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan) in Korea. Insurance type was categorized as national health insurance (regionally insured and workplace insured) and medical aid. Occupation was categorized as office workers (general managers, government administrators, professionals, and other office workers), manual workers (clerks; service and sales workers; skilled agricultural, forestry, and fishery workers; persons who operate or assemble craft, equipment, or machines; and elementary workers), and other (unemployed persons, housekeepers, and students). Marital status was categorized as married and not separated, single (not married, separated, divorced, or widowed), and no response.

###### Adherence to health check-ups according to socioeconomic status

![](kjfm-39-114-i002)

ORs and 95% CIs were calculated using weighted multivariate logistic regression analyses after adjusting for age, body mass index, alcohol use, smoking, regular physical activity, daily calorie intake, average monthly household income, residence, type of health insurance, occupation, educational status, marital status, chronic disease, and cancer diagnosis.

OR, odds ratio; CI, confidence interval.

###### Adherence to opportunistic health check-ups according to socioeconomic status

![](kjfm-39-114-i003)

aORs and 95% CIs were calculated using weighted multivariate logistic regression analyses after adjusting for the following variables: in model 1, age, average monthly household income, residence, type of health insurance, occupation, educational status, and marital status; in model 2, body mass index, daily calorie intake, smoking, alcohol use, and physical activity in addition to the variables in model 1; and in model 3, chronic disease and cancer diagnosis in addition to the variables in model 2.

aOR, adjusted odds ratio; CI, confidence interval.

###### Adherence to national health check-ups according to socioeconomic status

![](kjfm-39-114-i004)

aORs and 95% CIs were calculated using weighted multivariate logistic regression analyses after adjusting for the following variables: in model 1, age, average monthly household income, residence, type of health insurance, occupation, educational status, and marital status; in model 2, body mass index, daily calorie intake, smoking, alcohol use, and physical activity in addition to the variables in model 1; and in model 3, chronic disease and cancer diagnosis in addition to the variables in model 2.

aOR, adjusted odds ratio; CI, confidence interval.
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